Résumé. - Abstract -Measurements are presented for the diamagnetic anisotropy of thirteen nematic liquid crystals. As any bias in the rotation around the long molecular axis is most probably small, the results probe accurately the temperature variations of S, the degree of orientational order. The critical behaviour of S near the nematic-isotropic phase transition can be described by an exponent 03B2 of the order of 0.25. Procedures are considered to obtain the molecular magnetic anisotropy. By a systematic variation of the structure of the molecules an impression of the contributions of the various molecular groups can be obtained It turns out to be rather difficult to obtain accurate data for the molecular magnetic anisotropy. As a consequence the absolute scale of S can only be fixed with an accuracy of the order of 10 %.
1. Introduction. - In the nematic liquid crystalline phase [1] the elongated molecules are, on the average, aligned with their long axis parallel to a preferred direction in space. This direction can be labelled by a unit vector n, the director. The molecules translate freely as in the isotropic phase. Around n there exists uniaxial symmetry while the directions given by n and -n are equivalent Due to this symmetry various physical properties are anisotropic. It [6, 7, 16] . In equation (6) A/o is the maximum anisotropy at T = 0, and can be considered as an approximation to x, -xt.
However, T = 0 is rather far from the limited temperature range where the constants in equation (6) are determined Accepting nevertheless this procedure we find with coefficients y and z given in table I. Typical errors are a few units of the last decimal.
In figure 5 the results for S of 5CB (no. 1) from equation (13) are compared with those from other methods like nuclear magnetic resonance and depolarized Raman scattering. The Raman results from Miyano [18] have been recalculated, leaving out the relatively inaccurate results for the depolarization ratio R3, and combining the data of both the CCand the CN-band for the other ratio's [19] . We have hesitated to include in figure 5 also values for S from birefringence measurements, as these not only suffer from similar uncertainties in fixing the absolute scale for S as discussed here for a x, but also from uncertainties concerning the internal field [2] . Finally [18] , recalculated as indicated in text); 0 nuclear magnetic resonance (Ref. [15] ); ---birefringence (Ref. [20] ) ; ---mean-field theory.
the data from Horn [20] have been included Results for S from some other authors [21] ] are rather far below those depicted in figure 5 . As we see the agree-. ment between the magnetic susceptibility and the Raman measurements is better than one could expect The difference with the NMR result is well within the error limits, while the birefringence results are somewhat different. This is not only a question of scaling. As discussed by Bunning et al. [22] the ratio ~x/(n~~ -nl) varies for 5 CB over the nematic temperature range about 10 %. If both were proportional to S this ratio should be constant For several other nematogens, however, the agreement between optical and magnetic data is much better [5i, 16d]. Finally we have included in figure 5 the results of Maier and Saupe's mean-field theory [17] , for which a fit to equation (13) over a typical nematic temperature range gives y = 0.98 and z = 0.22. The temperature variation of S close to TN, is experimentally somewhat stronger than predicted by simple mean-. field theory, as reflected in the relatively high values of y (see Table I ). In this paper equation (6) [17] . A fit of the numerical results for S to equation (13) gives an exponent z = 0.22; only with equation (14) the correct mean-field exponent ~i = 0.5 is obtained.
Though in our measurements of Ox the temperature was not controlled to the extent required for a study of critical exponents, we attempted to fit the data to equation (14) . For the compounds studied values for fl in the range 0.25 + 0.1 were found, certainly excluding mean-field behaviour. Keyes [24] In experiments AX is often used as a measure for the order parameters S. As far as equation (12) is valid (no biased rotation around the long molecular axis) this is correct for the relative variation of S with temperature. It is rather difficult to estimate the absolute scale of S with some accuracy. It seems that one has to be satisfied with an absolute accuracy of the order of, say, 10 %. For order parameters from measurements of the birefringence this conclusion is valid a fortiori because of the additional uncertainties associated with the internal field.
